The composition of the essential oil from the different above ground plant parts of Peucedanum cervaria and P. alsaticum (Apiaceae) collected in the urban area of Vienna has been studied. P. cervaria fruits and inflorescences had 1.5 and 1.8% essential oil, respectively. All the oils of P. cervaria were dominated by monoterpenes, with the main components being β-pinene (7-58%), α-pinene (7-22%), sabinene (up to 22%), and β-phellandrene with limonene (6-21%). P. alsaticum fruits afforded 0.3-0.4% essential oil. These oils were made up mainly by α-pinene (11-40%), sabinene (16-34%) and β-phellandrene (12-31%). Stems and leaves produced only very small amounts of essential oil (< 0.05%). Besides monoterpenes, these oils contained also E-nerolidol (5-22%), spathulenol (up to 18%), dodecanal (up to 7.5%) and caryophyllene oxide (up to 7%).
Both species occur in small populations in dry places on the northern and western outskirts of the city of Vienna [4e] . This report presents the essential oil composition of the essential oils obtained from the stems, leaves and fruits of both species collected on the northern edge of Vienna, Austria. Table 1 presents the composition of the essential oils from P. cervaria. Inflorescences and fruits had 1.8 and 1.5%, v/w, oil, respectively, while stems and leaves were low in oils. All the oils analyzed were dominated by monoterpenes. β-Pinene was the main compound in the oil from fruits and inflorescences with 58% and 33% from the sites of Stammersdorf and Bisamberg, respectively. α-Pinene (19-22%), sabinene (3-22%) and β-phellandrene with limonene (6-8%) were further major compounds of the fruit and inflorescence oils. In the oils from leaves and stems these compounds also dominated. Myrcene (5-15%), α-phellandrene (2-8%), p-cymene (2-6%) and Z-β-ocimene (1-5%) were other noticeable monoterpenes in the oils from these plant parts. Germacrene D and spathulenol were minor sequiterpenes found mainly in the vegetative parts (1-3%).
The predominance of the monoterpenes α-pinene, β-pinene and sabinene in the fruits of P. cervaria has already been reported. Austrian P. cervaria fruit oils had 22-50% sabinene, 15-33% β-pinene and 9-28% α-pinene [5a] .
Plants collected in Spain and in Germany had sabinene (32 -59%) as the main fruit oil component. Further main compounds in these samples were α-pinene (6 -16%) and β-pinene (2 -16%). Additionally, the oils from Spain had δ-3-carene (5-13%) as a major compound and may represent a separate chemotype [4d]. Furthermore, these oils contained more limonene than βphellandrene. Fruits of P. cervaria from Poland had α-pinene (31.3%), sabinene (31.0%) and β-pinene (21.7%) as main oil compounds [4c] . From Hungary there is a report of octylesters as major compounds in P. cervaria [5b] . This is uncommon, as these compounds are typical for the genera Pastinaca and Heracleum.
The compositions of the essential oils from P. alsaticum are displayed in Table 2 . For fruits, oil contents of 0.3-0.4 %, v/w, were recorded whereas in the other plant parts the oil content was very low. The main components of the fruit oils were α-pinene (11-40%), sabinene (16-34%) and β-phellandrene (12-32%), in varying proportions, depending upon the origin. The β-phellandrene peak included a small amount of limonene as the column does not separate these two compounds. Further monoterpenes in the fruit oils were camphene (2-6%), β-pinene (3-4%), myrcene (1-4%), α-terpinene (1-3%), γ-terpinene (2-6%) and terpinen-4-ol (2-5%). Similarly, leaf oils had β-phellandrene (with limonene), α-pinene and sabinene as main compounds, also in varying proportions. Further conspicuous components of the leaf oils were transpiperitol (5-6%), germacrene D (5-10%) and spathulenol (up to 16%). Myrcene was the main monoterpene of the stem samples. Besides the monoterpenes present in the leaves, the oils from the stems contained appreciable proportions of nerolidol (13-22%) and spathulenol (4-18%). α-Copaene was only present in stems and dodecanal was found in two stems samples.
Recently, the composition has been published of the essential oils isolated from P. alsaticum fruits collected in the wild and cultivated in the Lublin region in Poland [4b] . Sabinene was also the main oil compound. The oils from these cultivated Polish plants had small proportions of octanol, octyl acetate and octyl butanoate, compounds that were absent in the present Austrian samples. Trans-sabinene hydrate, cryptone and trans-piperitol were minor [7] . Roots of Polish P. ostruthium plants had sabinene as the main oil compound, whereas in the herb the sesquiterpenes β-caryophyllene and α-humulene prevailed [8] . The oils from P. paniculatum Loisel., endemic in Corsica and Sardinia, are characterized by cyclolavandulyl esters [9a] . P. tauricum Bieb., endemic from Romania eastward to the Caucasus, had an oil containing the sesquiterpene hydrocarbons guaia-1(10),11-diene and guaia-9,11-diene [9b]. The plant material was dried in a room in ambient air and separated into the respective plant parts. The "Exkursions-flora für Österreich, Liechtenstein und Südtirol" [1a] was used for identifying the plants.
Experimental
Voucher specimens were deposited in the Herbarium of the University of Vienna (WU-Generale, http:\\herbarium.univie.ac.at). Hydrodistillation: About 10 -12 g of the dried whole fruits or 20 g finely chopped stems were subjected to hydrodistillation for 3 h in a Clevenger-type apparatus containing 200 mL of double distilled water and the amount of obtained oil was noted. The oil was drawn off into a glass vial, or, in the case of low oil amounts, 1000 µL nhexane was added to the apparatus before oil collection. The oil samples were stored at -18°C until GC/MS and GC analysis.
Microdistillation: When only small amounts of plant material were available, distillation was carried out using the automatic microdistillation unit MicroDistiller from Eppendorf (Hamburg, Germany), which allows the simultaneous distillation of 6 samples. About 0.3 g finely crushed, dried, plant material and 10 mL distilled water were filled in the sample vial. The collecting vial, which contained 1 mL water, 0.5 g NaCl and 300 µL n-hexane, was connected with a capillary to the sample vial. The heating program applied to the sample vial was 15 min at 108°C and then 45 min at 112°C. The collecting vial was kept at -2°C, where the volatiles were trapped in 0.3 mL n-hexane.
Gas chromatography/mass spectrometry:
To identify the essential oil components the oils in n-hexane were analyzed on a HP 6890 GC equipped with a 5972 quadrupole mass selective detector. Separation was achieved on a 30 m x 0.25 mm fused silica column coated with 0.25 µm HP5-MS. The analytical conditions were: carrier gas He 1.3 mL/min constant flow; injector temperature 250°C, split ratio 40:1, temperature program: 2 min at 45°C, with 3°C/min up to 180°C then with 10°C/min to 280°C, and held for 4 min at 280°C. The injector temperature was 250°C; the injection volume was 1 µL. The transfer line to the MS was set at 280°C, and the detector at 170°C. The compounds were identified according to their mass spectra (m/z 40-350) and their retention indices, calculated from the retention times of the n-alkanes (C9-C30) analyzed under the same conditions [10a,b] .
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Gas chromatography: The essential oils in n-hexane were analyzed with an Agilent Technologies 6890N GC equipped with FID. Separation was on a DB-5 narrow bore column, 10 m x 0.10 mm, with 0.17 µm film thickness. The analytical conditions were: carrier gas He, initial flow 0.5 mL/min (42 cm/sec), constant pressure 45.78 psi; injector temperature 250°C, split ratio 50:1, temperature program: 1 min at 60°C, with 8°C/min up to 85°C, then with 12°C/min to 280°C and held for 5 min at 280°C. The injector temperature was set at 250°C, and the injection volume was 1 µL.
The FID was operated at 260°C with an air flow of 350 mL/min and a hydrogen flow of 35 mL/min. The percentage compositions of the essential oils were calculated from the FID response, without any correction.
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